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1. SOR . $A=D-L-U=(a_{ij}),$ $1\leq i,$ $j\leq n$ , $D,$ $-L,$ $-U$ $A$ ,
, y $a_{i}:\neq 0,1\leq i\leq n,$ $J=D^{-1}(L+U),$ $\lambda_{1},$ $\lambda_{2},$ $\ldots,$ $\lambda_{n}$ $J$
, $\omega$ , $H_{\omega}=(D-\omega L)-1[(1-\omega.)D+\omega U],$ $\rho(J)=\max 1\leq*\leq n|\lambda:|,$ $\gamma(J)=$
$\max_{1\leq:\leq n}\{|\lambda:|;\lambda_{i}\neq 1\},$ $\delta(J)=\max 1\leq*\cdot\leq n\{|\lambda_{i}|;|\lambda_{i}|\neq 1\}$ , . $A\mathrm{r}=b$ SOR
$xk+1=H(vx_{k}+\omega(D-\omega L)-1b,$ $k=0,1,2,$ $.\text{ }$ .
1 $[1, 6]$ . (i) $A$ convergent $( \lim_{karrow\infty}A^{k}=O)\Leftrightarrow\rho(A)<1$ .
(ii) $\rho(A)=1$ . $A$ semiconvergent $( \lim_{karrow\infty}A^{k}\text{ })\Leftrightarrow\gamma(A)<1$ $A$
1 elementary divisor linear.
1. $A$ consistently ordered 2-cyclic .
2. $\det A=0$ $J$ 1 elementary divisor linear
.
2[6]. $A$ 1 , $J$ $\rho(J)<1$
. \Rightarrow H convergent $(\rho(H_{\omega})<1,0<\omega<2),$ $\omega_{\mathrm{o}\mathrm{p}\mathrm{t}}=\frac{2}{1+\sqrt{1-\rho(J)^{2}}}$ $\rho(H_{\omega_{\circ \mathrm{p}\mathrm{t}}})=$
nO$<\omega<2\rho(H\omega)$ .
3 $[1, 2]$ . $A$ 1 2 , $J\text{ }\rho(J)=1$
. $\Rightarrow H_{\omega}$ semiconvergent $(\gamma(H_{\omega})<1,0<\omega<2)$ . $\omega_{\mathrm{o}\mathrm{p}\mathrm{t}}=\frac{2}{1+\vee^{\overline{1-\delta(J}})^{z}\wedge}$
$\gamma(H_{\omega_{\text{ }\mathrm{p}}})5=\mathrm{m}\mathrm{i}\mathrm{n}0<\omega<2\gamma(H_{\omega})$ . $b\in{\rm Im} A$ , $x_{k}$ $Ax=b$
2. Neumann . 2 .
(1) $\{$
$y”(x)=p(x)y’(x)+r(x)$ , $a\leq x\leq b$ ,
$y’(a)=\alpha$ , $y’(b)=\beta$ .
$p(x),$ $r(x)$ . $[a, b]$ $(n-1)$ , $h= \frac{b-a}{n-1},$ $x_{i}=a+(i-1)h,$ $1\leq$
$i\leq n$ . (1) , $y(x\dot{.})$ $v_{i}$ (1)
$Av=b$ $(\det A=0)$ .
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1. $h \cdot\max_{a\leq x\leq b}|p(x)|<2$ . $\Rightarrow H_{\omega}$ semiconvergent $(\gamma(H_{\omega})<1,0<$
$\omega<2)$
$\omega_{\mathrm{o}_{\mathrm{P}}}\mathrm{t}=\frac{2}{1+\sqrt{1-\delta(J)^{2}}}$
$\gamma(H_{\omega_{\mathrm{o}\mathrm{p}\mathrm{t}}})=\min_{0}<\omega<2\gamma(H_{\omega})$ . , $h= \frac{b-a}{n-1}$
$+$ , $\omega_{\mathrm{o}_{\mathrm{P}}\mathrm{t}}\approx\frac{2}{1+\sin\frac{\pi}{n-1}}$.
3. . 2 .
(2) $\{$
$y”(X)=p(x)y’(X)+r(x)$ , $a\leq x\leq b$ ,
$y(a)=y(b)$ , $y’(a)=y(\prime b)$ .
$p(x),$ $r(x)$ . $[a, b]$ $n$ , $h= \frac{b-a}{n}$ ,
$x_{i}=\{$
$a+(j-1)h$ , if $i=2j-1$ ,
$i=1,2,$ $\cdots,$ $n$ .b-jh, if $i=2j$ ,
mesh type II . (2) $Av=b$ $(\det A=0)$ .
2. $n$ , mesh tyPe $\mathrm{I}\mathrm{I},$ $h \cdot\max_{a\leq x\leq b}|p(x)|<2,$ $\Pi_{=1}^{n}\dot{.}\{1+\frac{1}{2}p(x_{i})h\}=$
$\Pi_{i=1}^{n}\{1-\frac{1}{2}p(xi)h\}$ . $\Rightarrow H_{\omega}$ semiconvergent $(\gamma(H_{\omega})<1,0<\omega<2)$
$\omega_{\mathrm{o}\mathrm{p}\mathrm{t}}=\frac{2}{1+\sqrt{1-\delta(J)^{2}}}$
$\gamma(H_{\omega \mathrm{o}\mathrm{p}\mathrm{t}})=\mathrm{m}\mathrm{i}\mathrm{n}0<\omega<2\gamma(H_{\omega})$ . , $h= \frac{b-a}{n}$ $+$
, $\omega_{\mathrm{o}\mathrm{p}\mathrm{t}}\approx\frac{2}{1+\sin\frac{2\pi}{n}}$ .
3. $n$ , mesh type $\mathrm{I}\mathrm{I},$ $h \cdot\max_{a\leq x\leq b}|p(X)|<2,$ $\text{ }$
. $\Rightarrow 0<\omega<\omega_{\max}$ $H_{\omega}$ semiconvergent $\omega_{\max}<2$ ,
$\gamma(H_{\omega_{\text{ }\mathrm{p}\mathrm{t}}})=\min_{0<\omega<}\omega \mathrm{m}*\mathrm{x}\gamma(H_{\omega})$
$\omega_{\text{ }\mathrm{p}\mathrm{t}}$ . , $h= \frac{b-a}{n}$
\sim $\omega_{\max}\approx 2,$ $\omega_{\mathrm{o}\mathrm{p}\mathrm{t}}\approx\frac{2}{1+\sin\frac{2\pi}{n}}$ .
. (1), (2) .
(3) $\{$
$y”(_{X})=2,0\leq x\leq 1$ ,
$y’(0)=0,$ $y’(1)=0$ ,
(4) $\{$
$y”(_{X})=2$ , $0\leq x\leq 1$ ,
$y(0)=y(1)$ , $y’(0)=y(/1)$ .
$y(x)$ , $y(x)+c$ ( $c$ ). (1) ,
$y’(x)$ $y”(X)=P(x)y’(X)+r(x),$ $a\leq x\leq b,$ $y’(a)=\alpha$ , $y’(b)\neq\beta$
(1) $y(x)$ . (3),(4) $Av=b$ $b\not\in{\rm Im} A$
inconsistent , SOR semiconvergence .
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